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(54) SOLAR CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a crystalline CIS 
system light-absorbing layer film with a quality 
chalcopyrite structure by conducting a film-forming 
processing under sufficient high temperature on a 
substrate, thereby manufacturing a light-weight and 
flexible solar cell which is superior in photoelectric 
transfer efficiency. 

SOLUTION: This solar cell uses a substance, in which 
the electric insulation layer film is formed on the surface 
of a carbon film, as a substrate. " lf 

r 



n 

1«« 



JKJtttjbJI 



cis* * 



—12 



Ml 



LEGAL STATUS 

[Date of request for examination] 12.08.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAA9aW6pDA41 3257374... 2006/08/02 



G9)H*H#ffF/r (J P) 



& m & & m ^) 



#BB2001 -257374 
(P2001-257374A) 
(43)^MB ¥/£l3¥ 9 £21 0(2001.9.21) 



(51) IntCL 7 
HO 1L 
// C 0 1 B 



31/04 
31/02 



10 1 



F I 

C 0 1 B 31/02 
H 0 1 L 31/04 



101Z 4G046 
H 5 F0 5 1 

E 



(21)fflH#^ 


4#S2O00 - 1 14399C P2000 - 1 14399) 


(71)ffllBA 000005326 










SF^12^ 3 fi 10 H (2000. 3. 10) 


jKj^a»iK*#aj-Ts i # i * 






(72)89i# *# 3ft 






«&5*2fclU rfcSf ITS 10** 1 * > 












(74) A 100077746 






#S!± iff 






F^— A(##) 4G046 CA04 CB03 CC01 CC05 






5F051 AA10 BA11 GA05 GA13 



(54) istmn&m *mmm 



(57) imm 

ism is±tm»TTa>««Mtmjt 



8- 



n 



±*3t***JI 



CIS* 



-7 

-6 

'5 
-4 

-3 
-2 
-12 



•11 



(2) 



ftM 2001-257374 



[is*ii2] s«±icc i ss^*iis¥#<**i«m?fe 

[JRHCDfftlllftKH] 

[000 1 ] 

i^fcjkPiaaii-iirrfto 

[O O O 2] 

MSIt Willi. H 2 lest*-* 51::. J5$gfcmmffJt 
(1-3 mm) (Otttftl' _tl3 s gfc^FAffJ? (5 0 00 
-1 5 00 OA) (DJ?£|Cj£jg£;h,fcMo, Wft<!ffr b 
ft«T»««H2* ft/lmS* (1~3/im) (DW*|3 
*li?#lfcpa#**(DCu I nSe, CuInGaS 

efti^bSSC I S&(D3fciRJ|XB3. IISSA8J* (1 
0O~1 5 0 0A) <DJ5$l3fiRjg*+Lf-C d S. ZnS 
§t>&6«nl*i*l4, ^HA?M« (10 0-1 

5 0 0 A) a>JJ$lc*BISttfcZn0^6ft4*«ln:II 
5 (nI*»(W4l:Z n S *fflL^fc»*f3tt^»fc ft 
6) s mffjg (0. 5-5 jL/m) OH * ICAM * *L 

fcZnOAL I TOft£*J^&ftS±»*Pl«a6 fcj: 
tfftximSfil (0. 1-3/im) I?£ iCJ&KSftfcM g 
F2. T i 0 2«:4:A^&aftJE»B&ihJi7A<W*8III* 
ftfc«*U:ftoTl**. 

[0 0 0 3] ±«2i81»aiB6 -tlcl*. A I ft if A* & ft 
4n««a8A<»rtS*lTl*«. T»t8i 2 ± 

(Z|£ N A gftjfj^&ft* p««tt94<»jatS*tTl^S. 

[o o o 4] ft*. -t<D*n«a!>a>*ls i ' tLx. % 

[0 0 0 5] L^Lt, ifi*fei±* ^7Xlg5ffil\^ 

oo -ci*. mmtffrtsfts sMM***ft<* *fcK*a>»ffl 
mmz y # * i: r l * ? 1 1* 3 * * s« 5 fc J6i= • *° 

[O O O 6] 

L J: 3 £ + **L«fc3fc-*-*PiSa 
jftl*. c i s*0!)aiBI*B«?fiO!)e*<bfe<fc^^u*^ 
^HbSHSfctolzatttlC/KU -f S K«»*fflt^«0)-C 
I*. •ta>Bjft;fiJSA<4 s o°c««Lfrfti*c:fc-cfcSo 
totzth. h«li£l::J:£>$Sffi0>c 
I s S3t 8RiK« & 3ft * jSIKflliliftJt 1= * tiSt £ 

[0 0 0 7] 

[BB*«tat4fc«)(D¥a] Xtttt* X/< 



j^/W5-f n»ai=*4is«a>c i s 

/$^i±^CD|-Sia 1 O O O°C0)iBfflil-ii9xSCt^T»* 

int. TH^^-f ;ua>*Bir*ftfftHli4<jaBlS*Lfc 

[0 0 0 8] 

[Siffiffl] ^f^l^-Sc I s SOMb*tt*K¥»{** 
[13 1 (^TF-Tct -5(^> £fejUm-gfc5/i 
m (5-5 00jUm) <&3Ufctt**"r &*—tf> 

7^fJl/A 1 1 <J)iBI-s SiN, S i O 2ft£ffr&ft£ 

2A<»5~»TA (500-5000A) 
a)J»*l3J*BI**Lfc*a)*»*1 t LTffll^&cfc 5KL 

[O0 0 9] f Lt, -€-<7>*Sl ±IC. ft^FASJ* (5 
000-1 5000A) 0JUI:MJtlf:Mo % Wft 
£fr&ft4T»«a«2. ISjUmfMIt (1-3 /im) 0) 
J**IC«M$*LfcpS*»t*:(Z>Cu I n S e. Cu I n 
G a S eft^bSSC I S ^a)3tefl!MX« 3 . gfcWA*! 
BE (1 00-1 5 00A) <DJ»£lCJ*JM£;lxfcC d S. 
ZnS6^bft5nI**«:l4, »5A8* (1 O 
0-1 5 0 0A) CDJ|[$lCi^llI$^fcZ nOj^&ft** 
ffifitas (nS^3M*B4irz nS*ffl^fc»-&l3l*^ 
5t64) . IS//mSS (O. 5~5/im) <D»£|Cia 
fll^WiZnOA I . I TOft£fr&ft5±»2HB«a 

6fc<fctfl8/imSflE (0. 1-3 Aim) W$ ft 
fcMgF2, T i 0 2ftif3^6ft*JElt|»iha7 3fl<a* 

aa**tfcaai=ftoTL^*. 

[0 0 1 O] ±a552ejimffiJi6_LlC[*. Alftiffr&ft 

4 nflijaa8^j$**tTt^5o *fc* Tspaa«2± 
ici* s a gftif^6ft* p«aa93&<»j***iTt^*o 

[001 1] **»»tt. it»ttl=:«*u froSMMt* 
[0012] tHU^j^tKv-T £ Kl*. v-fvyr^- h 

[0013] *©fc*a>#y *ju#s;-f s KKKat l 

nOCN-R-NCO->(-R-N = C = N-) n + n 
CO 2 

[0 0 14] zzt?»&*Lfc7KU*;u*i?-f ^ Ktttt* 

-a) o 

[0015] -tow&tifcTK'jajutfSM s K7-t;ua 

[0 0 1 6] 
MM] 



(3) 



&ffi 2001-257374 





1 3 QMP a 




3 G P a 




L2ig/cra 3 




3.4 KHz 




4.5+E1 6 fi c m 




1.7 3 



[0017] fit, *<D7\^)jj)[,7\ii>^ = k^jua 
«re*y. lt*:/^*. 3i»y3i«*< 

[0 0 18] C CD ct -5 fcrffiiSftfllS ^ffott7 

^;UA{ift^^mm(7)^|X'tt^7F^ 0 fit, ^CD^J — 

[00 19] *2lt ZZT?ffll^t>tt**— 7^>37-f ;U 
Al 1 a)1ftltt(D— PJ**LTL>So 
[0 0 2 0] 

[i2] 





1.5g/cm 3 




1 50-300 M Pa 




2E-6/K-4E-6/K 




3 — i 5W/mK 




20~50/«Qcm 




I 0 0 o°c 




I 0 0 — 1 5 0 K S 




2 0 — 5 OMP a 







[0021] ^ic-erotitiA^^^Scfcai^. **> 

11*. ^G>8»B?3g&S (2E-6/K-4E 
-6/K) A<TgP«1SH 2 <Df»K5B«$fe (5E-6/ 

k) «c i s stottnajv 3 (DX&isaffitt (5. se- 

£<b * J; o TS-o tz y *JKfr & <fc 3 * C £ < ft 

^ o 

[0O2 2] *fc % *3I*. ^CT?fflt^&tL**— 7t^> 
^7<;UA1 1 (Dmt&ttCD— flS^LTl^o 
[0 0 2 3] 
[13] 





9 9. 9 9 9 9% 




7 0 0 p p ra 


T i 


50ppm 


S i 


2 5 p p m 


C a 


4 5 p p m 



[0024] mSUfcStJf 1 ZtLXit, j3-7fsls74)l> 
A1 KDttKMflHSlZiftLxS iN^Si 0 2 6tW» 

[0025] za>cfe3a*ai=«fe**m**i=**ttf* 



[ffiSM £*Tf S0>"C. 5 



oo-i oo o°C(D©H^<7)S;Sffi8!**Wtgl^£ l J > * 

-£> cfc 5 £>o 

[0 0 2 6] fit, ±i— 7$l/Z?<< )\,JL^ 1 gltl 
<h: lt % a*ttlfiA<fc4»PJr^lB*lfHfte^l^lJ«A^ 

[0027] £fc. 7tc>^>r;uAi 1 i4-to>*ffii< 

[OO 2 8] 0 3I1 ± — 7fO^><;UA^®CD[H3fliK^ 
[O 0 2 9] 

& o 

[B2] tt*©*»«5fi©«i6£*-riE»ffi|g-Cfc*. 
[El 3] *-^>7-f ;UASiEfl!>RSai£fSJIISv-ri* 

1 s« 

2 TSUSffi 



(4) 



ftffi 2001-257374 



3 C I S^ftqRJKJf 

5 jtwa9i*« 



i 1 

1 2 mm$£$fjf 



[B1 ] 



[02] 



n 



****** 



CIS* 



***** 



-7 

-6 
-5 

-12 



i: ****** 



**** 



****** 



9 — si 



CIS* **«* 



[03] 



KA 
0.4 

0.0 
-0,2 
-0.4 



L i 


L . ! 































i 1 


1 



20 



40 



•P 



ao 



